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•y^K7^/< (PI) ±X?3Z?)i,?0^ K^-f/< (n 
1) mlSatli*^UT^^K^-r/<fzrSl3!^ttfc^u 
T-y^'J K^-f/<8 (P2. N2) lilfcasfc^u* 

(P3. N3) t$Wt^CMOSaj*/<777@8|lClS 

buI£^;u^O>^'J K^-f/\'®r;:t£f8$*u unseat 
(vout) TjaaAifi^swiau^^uAN^^iau^^u 
^ii^-r * 1l*»t a< y a$ra $ «mrr * it #> tz mjKas * ^ 

K^-T/qgtftS (Rn) ^^f:^i:^ir^CM 

SEO^;u^^>^>J Kvif/^ttS (Rln, R2n, R3 
n) <!:. 

-f * n *> t t< y i*m ® jra * — o ^iM^-r ^ ^ <z> m— 

Ox^yJIgX^ *y^S<t£iif*f;:§S#JSl gSISCDaj 

'Ztl^tlCDmfozrjl'VO^Zf*) K^*f /MitfcS (Rla 
R2n. R3n) ic^tL-^ttiE^Jf-fg^^^fz^i&O^U^ 
O^^'J K7-</U'l'^fI : f- (PS1, P S 2, P S 3) 

ztnt'timiRT ^tzdbcottit'naymmm^xti (v 

si. Vs2. Vs3)^^-r^li^iS2gai£(Dtli*/N^y^ 
7§8S. 

;u^O>:?u K^/<fgt/tS§ (R n) <t1£|5) Lt rItMcd 

^^t^^U^>7-<-K/N''^3>f>^ (Cn) 

&mi±Lis*)i,^m&?&z^±ti<vttmzm®>'?z>tztf> 
*£oizmiR2ntzfefcm2&?z>'pu< m<o^ 

*V7v?m K?-f (Rp) £ffi*fcS#JRl 
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T 4< y B^FalT'IUKtb * ^;uT -y :? K =? 4 / ^ - > 
^fg^itt-^) J: Olzm&Ztoz^U&temmzm? 
^(Drf;UT^3f^'J K^-</\"tgm§i (Rip. R2p. R3 

p) t. 

10 -v^tIhISSo 

"etUD-ffiftZfJLTvZrzf') K^-f AJStfcS (Rip, R2 
, p, R3p) fr^n^^iE5iJlcm^?^^^(D^;uT^ 
^UK^^/U^v^tNSI, NS2, NS3)£ 

fit*. Rx-r v*s|W)<. H5E^u^ro>yy K^-r/\* 
^^cD^^i^K^u^icr^^^i^y b^^cd— 

^tL^^r^fc^(D^tt^*n<7)0imi^-^A^ ( V s 
1. Vs2, V s3)£^T*SS#^6SSi£<Dai*/<*y :?t* 

cpv<o¥-hmm^t(omzmm^ti. ungear 

. r^^^^^^(D^-^>^i^itr^tzdbizm^ 
Jl,-7vz?zn) K7<r/<ttt» (Rp) *»l3|LTj5fSS<D 

^Wt^^77^7^- K/N'-V^Zl^T^^if (Cp) 

^> fc #> <nmiR z ntz&u ^> :& *»t a< y b#p b i r- mis 

T'^^^^j^g§lc^Sfe0^d:^^;uT'y^^y K^^/\* 

fiHKtti * X' ffi * m^rtfi&mitL u ^< b srea u ^<;u-v 
il^-r ^) <ft 0) ig^ $ ^ ^ ± 6< y B^FbI t? bu g£ 

as^^UT-y^K^^/<<D^->^>$^il1b-r^tc^ 

50 ^m^u-<^^u:m^Ciu-<;KDili*ii-^$fei^-r^tl; 



3 

jj <vout)£* ^m^ss (vcc) frimn&n (vou 
* (PD<t. miEai* (vout)36^(s*(a»a& (gn 

( P 1 ) <D <r- h m& A ic ft« $ Mz -3)V-y v zfzf 1 ) 
^/n*@8S (P2. N2) <t. fISBffl^^U^>K^^/< 

K^/n'ESS (P3. N3) fJSetti* (Vou 

£WT£CMOSffi7><*y:?7ES&f::&UT. 

^m~(D^;u^O>^'J '<fetkm (Rln. R2n, 

1 R3n) <!:. 

i$^;U^O>^'J K^-f/<»tt» (R1n.~ R2n. R3n) 
*SI/l§§ (Rln. R2a R3n) <D*K?*MD3k&m?&&m 
(Vsl. Vs2, Vs3) £*fU ^ttfc^yBTHEai^l (V 

^ *rr £ fc co m u z> ±l % t t <y b$ h <r> — o £ ^ « -r * 

/*X>r <y^ H^>^x£ (PS1.PS2, P S 3) <t£fl$ 
ltCMOStli^/^'y77@!Sc 

$>I*£S&lzff&£;ft,. mlEt±5^D (Vout)T'tli^jl-^Mgm 

CDinSHttJ;^;U7*y^K^/<h^>i;xS (P1)<D$ 

(Rip, R2p. R3p) 
tk-J)l7vZ?Z?*) K^-f (Rip. R2p. R3p) 

(Rip, R2p. R3p) <D s tH?*i<D$Lmi£&&m 

(Vsl. Vs2. Vs3) lct8tt$*u ttiiz£ y mfc&*> 

^^S^-f £ tz <fc £ £ *> Jb a< y b$m CD— o $ 

7-</<X-< 'V^ h^>C;x£ (NS1.NS2, NS3) <?: 
^<S^/cli*Jl1 1 SeiJtCOCMOStiS^/N'y 377l£lg§o 
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;u^>^«J K^-f/<«fit» (Rln. R2n. R3n) &m 

tfHWA* (Vsl. v s 2. Vs3) £W^&m-> 
ff*=(7)X^ 7f h7>>X5 (PS1. PS2. PS3)£ 

n*.. mum^omt^ gin : 2 : 4<D2itm2jj± 
muz^Ttfvttmzs-x&^oizmfrztLtzm&m 

1 2f£t£<ACMOSaj7jA*y :?t[e)8&o 

)V7v (R1p, R2p.-R^p) ^{ii 

^x^a<, m-, m-^i>'m=coxV^^ h^>>?x^ 
fljraiA2> (vsi. v S 2. v S 3) ^^^>m-. n-RV 

m = CDX-< -y^ h7>v^^ (NS1, NS2, NS3)^ 

20 3g£$£cr)CMOSttl^/<^^70S§ o 

[li^^i 5] BtJgS^UT-y^^y K^-</<lEiS§ (P 
2. N2) W^y^^^'J K7-rA-|5]g& (P3, N3) 
tzmttZti. mJSEtHTD (Vout)lc^^>tf-^>xcom 
HcDt^^^^^t-^fc^cDStfe^-r^ — ^^ua^j (O 
E) £^-t-6 3tt^*-:?";uiDjg& ( } 6, P6. N6)£ 
ffitLtzm-frtMl 2l£t!tC0CMOStiJ^/<^y^TlslSg o 
CIS^iSi 6] mSB3«^^^-^;HHiSSA^ liJIB^ 

(P2)<tM^Jfzfg^$^/rV-xS:U: Kl/'fXDm* 
30 ^t^3^i^7'^h7>vX^ (P6)i. 

(N3)<t3£5f]rcm^^^yrV-XSu: KU^>^E* 
^T^3^uyO>h7>yX^ (N6)£. mJSE 
3tfcal^;uT-y^h7>^x^ (P6)SKTE3 «tB-r ^ 
-^;ua^i (OE) izmm^ZJ ( 1 6)<t. 

^^l>*^mGLCDm^I^^ (GND, Vcc) fcSJLTi^ 

T*y^u:^;u^'!7>^*y K7</U^vf F7>vX 
40 ? (NS1. N s 2. N s 3, PS1, PS2. P S 3) <t-^ 
ttm<DX>r -y^ K^>^X^$<j^A^l (Vsl. V S 2. 
Vs3) i^iit^/cli^^l 5gEi£<0 CMOS ;? 

[If^Jll 7] ATI (Vin) (DT — Zm^lZfc&LT 

7i (vouOt, (vcc) A^BntsttjTi (vou 

t)fc«3E$«tg-rsas ti^;ut -y >T K^-f/< h^>v^X 
$ (Pl)<t. flgBtbTD (Vout)6^i5m^SS (GN 
D) tzn%LZyfc't&J]Z?JV5rO> K^-f/N* K^>^X^ - 
50 (Nl)£. BtJS£ffi71 ^;UT«y ^ K^/\ h^l^X* 



5 

( P 1 ) © — K »« A ictttt £ tifc 7 v ^ z?*) h*7 
(P2, N2) IIfittJ*^u^>K7'l'/« 

K5-T/<@tt (P3. N3) SdffittS* (Vou 

«^ ± y <h a *> t y £ ttiap-r £ #> <d&w t 

£^£CMOStfi;ft/\-*y:7T[s]8§fCfcl^T. 

*U h5IE^;u^O>37 K/<y >^r>+>- (Cn) 

R2a R3n) 

l$^U^O>^'J K^-T /<»tfi;» (Rin, R2n, R3n) 

Jgt/t3£ (Rin, R2a R3n) (D J Z*l J €ti<03jlFm$& : £m 
IR? 2>t-&>(D s tti?ti(DmfflAt} (Vsl, Vs2, Vs3) 

9 (PS1.PS2, P S3) t^i^tCMOSlU^/<7 

[H#J®18] BtjgHi±3^r (Vout)<fcmlSeai^i^UT^ 
^ -< K ^ > v>X $ (PI )(J)V- hfg^A «t (Omiz 

? (P1)<7)^ — >*>£i£&4b^£frto(m#5itf)^-V/\ c 
3 ^UT 7 -y < — K/n*^ <7 a 

it (c P ) t. 

*U Buta^UT-y^-f— K/<-y <7d (Cp) 
^tS^LTBiJSStH^ (VouOT'tfJ^Mg-Sfa^S^ttu^U 

- & m~ omu i> ±l *> ± t< y B^r^i £ * t co sn satu 

^^JUT-y^K^/* h^^X^ (P1)(D^ — >?J-> 

m-S.l>*m-«7)^;U7-y ^^'J K^-f /*«taS (Rip. 
R2p. R3p) t. 

tt^UTv^'J K^-r^&ifcg (Rip, R2 P , R3 P ) 

fgfnSi (Rip, R2p. R3p) (D^ti^^^^I^SS^iM 
1KT&rc^<D^*i^>L0)fcWA2i (Vsl. Vs2. Vs3) 
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-tti^^ y jftsaaj* (vout)T'iui5i±i^^A< 
$ (NS1.NS2, n s 3) t£ffix.tzm*mi 7tzm<D 

[fi^xgi 9] BtJI23/;uT'y3f^y K^-f (P 
2, N2) Sl>'^^>^'j K^-f^BBS (P3, N3) 

10 =0#mz^m?Ztzfr<D3fc<i£'<*-z?)i,Xt> (O 
E) £^£31*51^ ^';HsJg§ ( i 6. PS. N6)£ 

K^-f/<(5JKCD^;uT*y ^ h^>vx^ (P2)<tM^J/c 

^7^h7>^^ (P6)<t. m&zf)i,$ro>?>j 
K^^/<(HlgS(7)^uyo> H7>y^ (N3)^3£?iJ(c 

h^>^x^ (N6)<t. BtJg53^^^;uT^y 
^h'^>i;x^ (P6)^BiTffi3«®^^— 7';uA^ (o 
20 E) izBtfct 5 & (\$)t. JEfc. ^-tt^ti 

W*m& (GND, Vc c) (-StLT^Y>tf^^>X 
^^•JF7^/U^Vfh7>^ (NS1, N 

S2, n S3, PS1, PS2, PS3) £t*i?th<D*<< 
v=f- h7>yX^»A^j (Vs1, V S 2, Vs3) «!: ^iit 

rif#JS2 0] A^D (Vin) O^-^m^-fcnC^LT 

30 2i (Voui)<t. (Vcc) A^B?lS5tti^) (Vou 

t ) / z m. $t z m& r ^ tti * -j> u t *y ^ k ^ / < h ^ > x 

* (P1U. B>Ig5tb^ (Vout)^^<gm{i^8§ (GN 

( p 1 ) (7) <f — h m ffi At $ ttfc ^;ur vzfzf*) 

(P2. N2) <e. WEtBA^uy-» K9-</< 

^>^y K^^/<[Eli^ (P3, N3) BUIHm^ (Vou 

40 fi-T<D!t*;_tA<y ^3t*>T*<y ^^j^-r^tc^^efe^t 

^^■f ^) C M O S fcb -y ^ T @S&rr fct>T . 

tL. IfjgEiiJ^ (VouOT'fch^il-^jfjqgm^U^^^^S 

n - o>mu z>±L-£>±b< y zmz> tz Bnattj ^ 
7^K7^\>7>;^ (Pi)o^->^->^^ii 

^l(D^77^'JK7-f/^j5ifg (Rip, R2p. 
R3p) t. 

50 B^Tv^'J K^^/<tSt5tfg (Rip. R2p. R3p) 
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izmmiz^Mrtimmzti. tzzf^r vzfznj k^-</< 

&J7i5f (R1p. R2p, R3p) <D J tti s t'1n<D&¥\}t&&£m 
nT%t-#><D*ti?n<DmfflAti (Vsl. V S 2. Vs3) 

$ ( N S 1 , N S 2, NS3) ££{t*fcCMOSaS2)/^y 

(P2)&tf^U h*7^/N'^U^>h7>yX^ (N2) 
t^mX. m&7)l,-?y?Zfi) K^-C/<|S«t* (Rp) 

ga^UT'y^K^Ah^^XS (PI)CD'r- Kfgf£ 

^^itiiBigmiim^i^gs (gnd) t (DNi'ew.wzmtit 

$4lfcBt3ftff2 OgEt!tCOCMOSttl^|/<«y^T|Elg§o 
[!§#il2 2] HtlSBitS^i (Vout)£ buSE** T^UT-y 
- ^K^-T^h^V^X* (P1)<D^— KISSED £©fB!f:: 
■|*IS$^fc^UT^^7-f— KX^u >^>-tl- (C 
p) Sffix.. |)l^7 9^7-r- K/<7^rj>f>-»t 
(Cp) I*. HiJgEai^^UT'V^U K^-f/*h^>:>" 
X* (P1)(7)^->^>^^^b^>5 > fc^(D^<7)^V 
/<v^>Xfi|^^-r-&li5ft^2 oS5i£(Oi±i*/N*y^T!El 

[000 1] 

Ami* juntas ^m^^cDmnf * ±l-*>± & y 

B#p B 15.IJCAL*>TA t y ^P^^iB^"C#'S>tfr Ll^C MO S aj 

ax^TiiiKfcisg-r*. ii^T'^^3fe5ijco^g§$^-r 
p B is.o*3i*>T a< y stm icwet £ *gg§ £;M^*r * f- <fc ic 

-s§-<Dx *y ^8J££ miRtotz&'PT' 2 i> u *;ue» 

cMosasAx^risiKfcaffl-es-a. -t-tucfcy* 

&+ms'z>i>*m : && Z3 Fft (EMI/RF I ) $t^£i& 
[0002] 

[ftS&CD&ffi] Art V j n 0)f-*lf^fCl£gLTiS1S<a 
U *C JU <t iS m iSL U * ;U CD ttS rt «^ $ i£ -T * £13 rt V out 
£^T*ft=fc<DCMOSairt/^y ^7[eli&£[2] 1 fC^ 

asrt:?;u7-y:?K7-</\ h7>vX^ Pi It. 
(i^SSVccA^tiS^Vout ^«3S£fftt«-*. asrt^Vu 
K^-f/« h^>>?X^ Nl I*. fciirtVout A^ift 
m^^SSGND^m^^^To Art V inO^r- ^ fi#fc 
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iS^LTftrt:?;UT*y :7>*^X H^>^X^ PI (D® 
iStfe-J^^I^I-r^fc^r-. 2ISP2, N2<Dff$CD 

^°;U7 *y ^'J h*7-f A@KA<ai * 3?;UT y ? K ^ *f /< 

rt V inttf — Sff^l::j£gLTaSrt:7juyO> K^-f /< 
10 [0 O O 3] 1*1 1 CDCMOSfcfcrt/^y ^7[e]8§I*. 3 1* 

si * - a rt o e £ ^-r * 3 #3 as rt [ei t? & 

/<3tfe^ P4. N4fC^^^tLTt>^> 0 /<— 

OEj§^« (OE<I^A<S») r*$>^<h^(*. 3tttgK 

i te\ ii^c0 2tt^^-KT'®[i^-r^o /^-OEfl^ 

>-^X^ Nl ft. f^XX- 3?;U<t ^tttiS^j Vout 
[0004] tii^JVout <DSm<i u^uigmttiy^up^ 

as iimwmncDtLib ±t< y b^ri* y b^p b i 

€-as^^T*y^Sl>'^;u^O> K^-</N*h^>^ 

30 ^0>^'J K^^/<lEl^fz<J:^|$ai^ K^^/\ 

X^Pl, Nl(7)X-f v^><7&f£TUt>*>mWi&l££. 

ii^-r^^*, x;U- U— hS.t;ai^iI^-C7>X -y isO)5_-£> 
±b<VJBLTf±Li=>TtfV&fmit. ^Iz^ft^^TvZtJBL 
XS-zfiXs&^is K7>vX^ Pi. NlcDas^co^^^S.^ 

^P2. N2, P3, NSOtb^jCO^^^fCcfc y;*5££*L 
^>o to < tSi5CD5t^LfcCMOSai^l/^»y^7'lElS& 
40 ^fCi^CDX-y v^J^(7)^U^<;U^I?j. ^^ai^D 

x i* x «y v^^s ^ fzii <n®&&ffit<m ^ ^ 

tO OO 5] ^J^l*\ yi^'J- * B • -t— t'X (J e 
ffrey B . Davis) (D^i^l4. 96 
1. 0 10§m X-< *y^>^/r^: yg|3|^tL^>$t^ 

^x^^^uSLT^-v^-^-r^c^fCcfc y % as^jfi^ 

^S^B^PbIS.^X^^SS^S'J^LT^^,, 1 990^ 
50 2^ 2 2 B(casi^?ttyc rx-f-y^>>ffCj:yg|^$tL 
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4iiJ*/vy77!2lK (Output Buffer C 
ircuit with Signal Feed F 
orward for Reducing Switc 
hing Induced N o i s e ) J <t SIT £ "X 
-fcfX0)3fcS1#S*aiflMU 8 3. 9 2 7^t'lt ?-f — 

t^c 03 6, 2 2 2§t' 

tli^lT'^ai^tLfcmEEfrPS^L^L^ 1991^9^1 
7 BIcSHtc^*: r$t^5Pj^[oISg (An t i-No i s 
e Ci'rcuit)ji SIT £ T t> > • *>— ■ O V V 
— X (Alan C. Rogers) 0>5|tgftSf % 5 . 
04 9, 7 6 «-as* K9-f/< ht>>vX£<D 

r*&^*ti/i h^>^x$fc£yai;*] KtM^h^-P 

ftttft* £»<Dttte£ y VccCDtz tilzfc& 

[0 0 0 6] x;u— u— h £$WT£tc£>tf>:7 .< 

d* (ms) (d^soi^csim i;«g$ *a 

JMMWC&y. 7^^Q777-y K (ju F) (D-XtuO 
A # £ O'h $ I ^ t c zi 17 7 z? *y K (pF) <£>;*5c(Dt<DT' 
[0 0 0 7] 

ijfjt^T^y ^FM$a«-e#4CMosas*/<v^Tisi 

[0 0 0 8] fc|*f*tfEa5a/<y^7'lElKT?*±^*EM 
MtDx^s;(0R^4a^a*Bn$ia«-r-5fc*)<D-T-f 5/ 

[0009] *#^ttaa*»$ffi«i-r*au^ni»M 

y ftffl £iBtt*e £ * C M O S OS 2) / * -y ? 7 @K 
[0 0 1 o] 
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LT4»<fcl\ 8S^^>7^- K/\'*y <7 ra >-r>+rCD 
[0 0 1 1] *H^fcJ:*Lf*. ZtJVTvZtzfV K^-f/< 

(D^->^>^^Sfc^-4^7^i$^;u7 7 ^^^u K7 

;U7 -y -f — K/.*-y ^7zj >xfi& 

tzft<D?)\,Tvzfz?*) F^j'mtKmt&izmm&nc 
m&sizs-Tizxotz&ftztiz. 

[OOI 2] -Sltflltfit^t, *3gHB(** zf)l,VO> 
30 ;u^^> Kt>-</< h7>yX^(J3^- >:*>£i£i£fc 

a< y Bra znz> «t ? rca* $ ntzfevim 2 *n?tim? 
zW/*x^ *y^ h^>^x^^BijiE^ > ;u^ r 7>^y K7 

^ ^-r ^ fc <*> c7> »nt ^ 5: t j&« y b% m & m ir r* 4 0 
[0013] ^fc. *mwtz. zt)VTvz?z?i) K^^r/\* 

T'ttJ^fl-^-A^S^tiL u^<;u^ •ismti u^;uizil^-r 4 

tKfto>d>tt< <t tm-sum-0^^^iL-t>_t^y 8#Pai 

50 0>&U< t *j%-&.l*m-0)Zf)\,7vZtzt*) K7^/a 
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-f *y^ h^>^X^^BtlS£^UT-v^^'J K^-f/x'Stt 
SHctS5iJ/c^timm^$tLTO^„ i£x*<.y^h^> 
v>X2{*. ffcf^fy^;i,7 KUXflaillCc): y -f)\,Tv 

So 

[o o i 6] *mmmizt$i\Tte. cMosui*/^^ 
set * 3 $ * 3 «3S-r ^— i^;u 

^;ur^^h^>^x^$#^ 0 3«^^;u^O>h^ 

^>C?x*fc3fe$>]f;:v— x<fc Kb-f 
*lti^ 0 ££>^ S£3ttsS-< *~-:?\>u[E]g&(*. ^;ut 
'y^RI):^^>^ l J K^/^x-r -y^ h^>-:;x£ 
<fc£-X^ -y^ h^>vX^CDfa»A;*££*jfflL-C(^ 

a m a (D m * s§ ic l t a > e — ^ > x <n m 3 
iz &®-t * & o iz&m $ *t & o 

[0 O 1 7] ttJ^^U7-y^K^^/\'h^>v^X^(Dai 
tit?- Y~mm*£<Dr£\tZZr)l,7y77*— K/^y^rj 

x^o^-VTt-^^^fcr^^^rc^^^ttfc^-v/N 0 
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